The rate of MRSA was significantly higher in secondary private hospitals. The occupancy rate of nasal or pharyngeal swabs was significantly higher in tertiary hospitals. The average number of blood culture set per examined patient were 1.55, 1.54 and 1.39 in tertiary, secondary public and secondary private hospitals, respectively; however, there were no statistical differences between groups.
infections, and the occurrence rate of multi-drug-resistant bacteria isolates among all bacteriological samples, could be used to represent some of the qualities of infection control activities. In Japan, the percentage of MRSA among the total number of Staphylococcus aureus strains approached 70% in the 1990s
1 and stayed at the same level for more than 10 years. This percentage began to decrease steadily from the beginning of this century, after vigorous infection control efforts were put into practice. 2 We organized an information network connecting 36 hospitals and bacteriological laboratories sharing the same software to accumulate and analyze microbial test results. 3, 4 This network revealed high rates of MRSA among the total number of S. aureus strains in some hospitals. The spread of multidrug-resistant bacteria in one hospital may cause further spread to other hospitals in the same medical area through treatment of the same patients. Thus, infection control is an issue shared by hospitals within each medical region. To determine the quality of infection control activities, the rates of MRSA and other bacteriological data relevant to infection control were investigated according to hospital type.
| METHODS

| Study design
This study is a retrospective observational study using two independent microbiology data bases for networking hospitals in Akita and Aomori prefectures, Japan.
| Ethics statement
This study was approved by the ethics committee of Hirosaki University Graduate School of Medicine (Approval number 2014-129).
| Data source
The data were extracted from two regional microbiological laboratory information data bases: Akita-Regional Network for Infection 
| Exclusions
Because of a paucity of data, 17 of the 36 hospitals participating in ReNICS or MINA were excluded. More specifically, hospitals with the 95% confidence interval for MRSA prevalence exceeding 10% of the average value were excluded. Data from outpatients were excluded. 2014. The total amount of hand-wash gel purchased by the hospital was surveyed using a questionnaire. The questionnaire was collected from 18 of the 19 enrolled hospitals. The amount of hand-wash gel purchased per patient was estimated using published data (eg, the total amount of hand-wash gel purchased by the hospital, number of beds, bed occupancy rate, and average number of hospitalization days).
| Grouping of the hospitals
| Data extraction
| Statistical analysis
The statistical significance of differences was determined by the oneway ANOVA Tukey-Kramer post hoc test for multiple comparisons. 
| The number of blood culture sets per examined patient
The number of blood culture sets per examined patient was 1.55±0.1, 1.54±0.04, and 1.39±0.08 in tertiary, secondary public, and secondary private hospitals, respectively. There were no statistical differences between groups. There was an inverse correlation between the number of blood culture sets per examined patient and the percentage of MRSA among the total number of S. aureus strains (correlation coefficient=−0.60, P=.006, Figure 2 ). hospital, and that both the MRSA percentage and the number of blood culture sets got worse in hospital G, which lost an efficient infection control doctor during this period.
|
| The amount of hand-wash gel purchased per patient
The mean amounts of hand-wash gel purchased per patient, in mL/ patient, were 291.5±80.1, 175.3±23.2, and 189.8±31.4 in tertiary hospitals, secondary public hospitals, and secondary private hospitals,
respectively. There were no statistical differences between groups. 
| DISCUSSION
Hospital infection control is not only a matter of concern for individual hospitals; rather, it is a responsibility shared by hospitals in the same The importance of standard precautions and basic hand-washing for infection control are widely accepted. It was reported that MRSA and other multidrug-resistant bacteria decreased as the consumption of hand-wash solution increased. 5, 6 The amount of hand-wash alcohol gel purchased per patient tended to decrease in tertiary hospitals, secondary public, and private hospitals, in that order. The relationship of the infection rates and consumption of alcohol hand-wash gel among hospitals might be more clearly demonstrated if the volume purchased was solely used for hand-washing; however, this amount likely included the gel discarded for being beyond the expiration date.
The amount of hand-wash alcohol gel purchased per patient would not be a good indicator for infection control activities when it was used for the comparison among hospitals with various size and quality; however, it could be used as the indicator of the change in infection control activities over time within each hospital.
In patients with suspected blood stream infection, it is generally accepted that two blood culture sets, each comprising an aerobic and an anaerobic bottle, should be collected from separately prepared sites. 7 The number of culture bottles used for one blood culture test correlated inversely with the MRSA rate measured in this study. It was reported that the practice of performing two sets of blood culture tests increased through education of physicians by the infection control team. ; however, controversy persists. 
| CONCLUSION
In conclusion, it was shown that the quality of infection control varies according to the characteristics of the hospitals in our medical regions.
Data bases of microbiological test results shared by hospitals in the same medical area were useful tools for evaluation of regional infection control activities.
